Involvement of phospholipase C in heat-shock-induced phosphorylation of P-glycoprotein in multidrug resistant human breast cancer cells.
The phosphorylation of P-glycoprotein has been appreciated for many years, yet little is known about the factors that initiate this post-translational modification. To determine whether the activation of P-glycoprotein phosphorylation could occur in response to cellular stress and to investigate the possible signal pathways involved, we studied the effect of heat shock on the phosphorylation of P-glycoprotein in sensitive and resistant MCF-7 human breast cancer cells. Treatment of multidrug resistant MCF-7/AdrR cells with heat shock increased the phosphorylation of P-glycoprotein. The response was not seen in the sensitive MCF-7 line, which does not express this drug transporter. Phosphorylation of P-glycoprotein induced by heat shock was not dependent on synthesis of new proteins, since phosphorylation was not inhibited by cycloheximide and the content of P-glycoprotein, as measured by immunoblotting, did not change after heat shock. The activation of P-glycoprotein phosphorylation by heat shock may be initiated through activation of phospholipase C, since heat shock stimulated the activity of this enzyme, as evidenced by increased formation of inositol trisphosphate and diacylglycerol and by phosphorylation of phospholipase C-gamma. U-73122, an inhibitor of phospholipase C and staurosporine, an inhibitor of protein kinase C, both decreased the heat-shock-induced phosphorylation of P-glycoprotein. These results suggest that heat shock induces phosphorylation of P-glycoprotein through the activation of the phospholipase C/protein kinase C pathway.